A unique case of an asymptomatic newborn with type I choledochal cyst and a single umbilical artery is reported. Ultrasound imaging was used as a screening tool and magnetic resonance cholangiopancreatography as a method of adequate visualization. On day 8 of life, the patient had a laparotomy with resection of choledochal cyst, cholecystectomy, and reconstruction using a jejunal Roux-en-Y to portal plate.
Introduction
We report for the first time a case of an association between a single umbilical artery and choledochal cyst. The occurrence of single umbilical artery and gastrointestinal anomalies has been recorded, but -as far as we know -this is the first reported association of single umbilical artery with choledochal cyst in the literature.
Case presentation
This 39-week, appropriate for gestational age, male infant was born to a 23-year-old primigravida by spontaneous vaginal delivery. The newborn was awarded Apgar scores of 1, 1, and 2 at 1 minute, 5 minutes, and 10 minutes, respectively. The infant was transported to our facility for total body cooling due to perinatal asphyxia and hypoxic ischemic encephalopathy, and for ventilator management of respiratory distress from meconium aspiration.
Pregnancy was uneventful except for development of pregnancy-induced hypertension in labor. Prenatal laboratory findings were within normal limits. Biometrics were: birth weight, 2,830 grams (15%); length, 51 cm (75%); and head circumference of 35.5 cm (75%). Vital signs were within normal limits.
Clinical exam revealed neither jaundice nor abdominal mass. Bilateral rales were heard in the chest, and an abdominal exam showed a single umbilical artery. Neurological exam was consistent with Sarnat stage 1 hypoxic-ischemic encephalopathy.
Laboratory studies performed included: a complete blood count, which was unremarkable; normal complete metabolic panel with electrolytes and glucose; and fractionated bilirubin (total bilirubin, 4.4 mg/dL; direct bilirubin, 0.2 mg/dL). Liver function tests were normal.
An echocardiogram showed peripheral pulmonic stenosis and patent foramen ovale. Cranial magnetic resonance imaging revealed right intraventricular hemorrhage and periventricular leukoencephalomalacia. An abdominal ultrasound ( Figure 1 No intrahepatic biliary ductal dilatation was noted. Pancreas, aorta, inferior vena cava, and spleen were otherwise unremarkable. Both kidneys were normal in size and echogenicity, and showed no stones, masses, or hydronephrosis. The bladder was unremarkable.
A follow-up magnetic resonance cholangiopancreatography ( Figure 2 ) revealed a type I choledochal cyst with slight extension involving the distal aspects of the right and left hepatic ducts.
On day 8 of life, the patient had laparotomy with resection of the choledochal cyst, cholecystectomy, and biliary reconstruction using a jejunal Roux-en-Y to the portal plate. He was started on parenteral nutrition and was gradually weaned to full enteral feeding. The infant was discharged home in a good clinical state.
Discussion
Our patient had a single umbilical artery with an associated type I choledochal cyst. A two-vessel umbilical cord (single umbilical artery) is a perinatal finding that may be associated with congenital or chromosomal anomalies. 1 Fetuses and neonates with a single umbilical artery have been reported to have a 6.77 times greater risk of congenital anomalies and 15.35 times greater risk of chromosomal abnormalities than the general population. The most common 
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Unique case of type 1 choledochal cyst and single umbilical artery congenital anomalies in chromosomally normal fetuses and neonates were genitourinary (6.48%), followed by cardiovascular (6.25%), and musculoskeletal anomalies. [2] [3] [4] [5] The gastrointestinal anomalies reported to be associated with single umbilical artery are cleft palate, imperforate anus, and esophageal atresia. 4, 6 Choledochal cyst, although a rare anatomic variation, is the most frequent malformation of the extrahepatic biliary ducts. 7 It may present at any age, but the clinical manifestation differs according to the age of onset. 8 Usually, choledochal cysts present as abdominal pain, jaundice, and a palpable abdominal mass. Intermittent jaundice and an abdominal mass are the most common findings in infants. 9 Neonates are only rarely asymptomatic, as found in our case. Other studies describe cases of choledochal cyst in asymptomatic newborns. 10, 11 Numerous pathologic, anatomic, and radiologic observations have stimulated various theories on the pathogenesis of this condition, but no theory has yet been able to explain the origin of this disorder satisfactorily. In recent years, the close association between anomalies of the pancreaticobiliary ductal junction and formation of choledochal cysts has been noted. The basic anomaly in the choledochal cyst formation is the embryological arrest of the migration of the pancreaticobiliary junction toward the duodenal wall. 12 In the single umbilical artery, theories include primary agenesis of one of the umbilical arteries, secondary regression of a preexisting normally formed artery, or alternatively, persistence of the original single allantoic artery of the body stalk.
It is assumed that factors that could cause agenesis and regression of the umbilical vessel could also prevent or slow migration and/or multiplication of cells either: 1) by stopping tissue growth and development; or 2) by killing some cells already in that location causing a persistence of atresia or an anomaly in the hollow organ. 13 This pathway might explain the slowing down and stoppage of cell migration that may have led to the common bile duct and pancreatic duct not uniting within the sphincter of Oddi instead forming the long common channel causing the choledochal cyst.
Choledochal cysts can be categorized according to their anatomic appearance into five types 14 (Todani classification): type I, cystic (Ic) or fusiform (If); type II, diverticulum; type III, choledochocele (dilatation of the terminal common bile duct within the duodenal wall); type IV, multiple extrahepatic and intrahepatic duct cysts (IVa) or multiple extrahepatic duct cysts (IVb); and type V, intrahepatic duct cysts (single or multiple).
In one large series, type I cysts account for at least 75% of all cases, and type IVa cysts account for most of the remainder; other varieties are rare. 14 Ultrasonography is the best initial method of evaluating dilatation of the intrahepatic and extrahepatic bile ducts. 15 Early diagnosis followed by cyst excision is the treatment of choice, even in asymptomatic children. 8 The best treatment option is surgical. Optimal timing for cyst excision depends on variables, such as gestational age, weight, associated conditions, biochemical liver alterations, development of complications, and the sonographic surveillance of size. 10 Surgical correction may be performed in neonates as early as several days of life. 10 Surgery is usually Roux-en-Y hepaticojejunostomy. Conservative treatment is preserved only in the presence of complications like cholangitis or pancreatitis.
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Complications of choledochal cysts include cholecystitis, recurrent cholangitis, biliary stricture, choledocholithiasis, recurrent acute pancreatitis, and malignant transformation into cholangiocarcinoma. 16, 17 When occurring alone, the single umbilical artery has little effect on infant prognosis, which is more dependent on associated malformations and gravid pathologies determining antenatal and postnatal management. 18
Conclusion
We describe a novel association of type I choledochal cyst and single umbilical artery in an asymptomatic neonate. Congenital biliary duct dilatation is rare, and it has never been reported in association with a single umbilical artery. In the diagnosis, the ultrasound imaging is most important as a screening tool and magnetic resonance cholangiopancreatography as a method of adequate visualization.
